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(54) SUBSTITUTED HYDRAZINE DERIVATIVES AND AGENTS 
CONTAINING THEM FOR RETARDING THE GROWTH 
OF PLANTS 

(71) We, Badische Anion- & Soda-Fabrik Aktiengesellschaft, a German 
Joint Stock Company, of 6700 Ludwigshafen, Federal Republic of Germany, do 
hereby declare the invention, for which we pray that a Patent may be granted to us, 
and tiie method by which it is to be performed, to be particularly described in and 
by the following Statement: — 

The present invention relates to new and valuable substituted hydrazine deriva- 
tives and to agents containing them for regulating The growth of plants. It relates in 
particular to agents which reduce the growth height of plants. 

In is known to influence the plant habit, e.g. with N,N-dimethyl-(2-chloroethyl)- 
hydrazinium chloride; however, this compound is not always satisfactory in practice for 
various reasons. 

We have now found that hydrazine derivatives having the formula 



CH, 



I 



n 



R 



where R denotes a lower aliphatic, linear or branched, saturated or unsaturated, sub- 
stituted or unsubstituted radical having at most five carbon atoms which it attached 
by means of a carbon atom (e.g, ,^-halo-cthyl, methyl, ethyl, isopropyi, sec-butyl, 
allyl, 2-chloroallyl, 2-methallyl, butyn-(l)-yl-(3), cyclopropylmethyl radical), R^ denotes 
a hydrogen atom, R^ denotes a substituted or unsubstituted alkenyl radical of 2 to 4 
carbon atoms or a substituted or unsubstituted benzyl radical or the radical 

— C— R\ 

11 
0 

R^ denoting hydrogen or an aliphatic (e.g. methyl, ethyl, propyl, chloromethyl, cyano- 
methyl, S-chlorobutyl, e-chlorocapryl, methox>Ttiethyl, ethoxymethyl, 1,1-dimethyl- 
acetoxymethyl, Ijl-diraethylethyl, isobutyl, vinyl, or <v-propenyl, or a carbocyclic 
radical) e.g, a cycloaliphatic (e.g, cyclohexyl radical) or carbocyclic aromatic radical 
(e.g. phenyl, 4-chlorophenyl, 234-dichlorophenyl, 2-tolyl5 4-tolyl, 4-methoxyphenyl 
radical) or the pyridyl radical, or R^ and R^ together denote the radical 
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R^ 



R^ denoting hydrogen or the same radicals as R*, R^ and R^ being identical or different, 
and R* denoting an aliphatic cycloaliphatic or monocyclic aryl radical X® denotes a 



[Price 2Sp\ 
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non-ph>totoxic anion, e.g. bromide, chloride or methosulfare, and n denotes one, 
or In the case where denotes the radical 



—C—R\ 

n may be zero and denote a unit negative charge on the nitrogen atom to which 
5 R- is attached. 5 
Preferably the radicals denoted by R, R^ R% R' and R'' arc free from unspecified 

substituents other than chlorine atoms or hydrocarbon or chlorohydrocarbon radicals. 

Advantageously the substituted hydrazine contains from 4 to 21 carbon atoms and R 

and R^ are free from substituents other than chlorine atoms or cyano, alkoxy, aryloxy, 
10 alkanoylaxy hydrocarbon or chlorohydrocarbon radicals and R- denotes the radical 10 

O 

II 

—C— R\ 

Alternatively may advantageously be a 2- alkenyl radical of from 3 to 6 carbon 
atoms optionally substituted by from 1 to 3 chlorine atoms. 

A useful subclass of active compounds according to the invention is one in which 
15 the radicals R, R- and R^ are as specified in one of the above advantageous subclasses 15 
except that one of the said radical? although still attached by means of a carbon atom 
contains an ether link but not a heterocyclic ether link. 

The products according to the invention may be produced by various processes, 
some of which are briefly described in the following : 
20 1) By alkylating an asymmetric hydrazine and subsequent alkaline treatment, a tri- 20 
substituted h3^drazine is obtained which is converted into a NjNjN-N'-tetrasubstitutcd 
hydrazinium salt by repeated alkyladon : 



CI 



CHL 



- NH - CHg - C = CE^ 



- CH« - 



CI' 



+ or 



- m - CH^ - c a 



< 



25 2) Reaction of N,N,N-trisubstituted hydrazinium salts with aldehydes or ketones : 



HgN - N 



CI 



CH, 



CI® +^-CHO ^ 



CH, 
1 



^-CH = N - N** - CHgCHgCl 



CH, 



25 



cr 
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3) Reaction of N,N,N-trisubstituted hydrazinium salts with esters or other amide- 
forming aad derivatives, or the quaternization of hydrazones : 



CH, 



•CH, 



CI® + H-C"^ 



0 

OR 



-ROH. 



CH^ 
:C-NH-N-CHC 



CH. 



e.g. 



h-c-nh-n: 

It 
0 
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30 



•OH, 



+ Cl-CH 




+ base 



cr 



-HCl 



e.g. 0=CH— NS'_N^(CH,)2— (CH,)o is obtained from the hydrazinium salt. Both 
Classes ot compound can easily be convened into the other by elimination of acid or 
addition of acid. 

The production of the compounds according to the invention is illustrated bv die 
lollowmg Examples. ^ 

Example 1 

Production of N,N,N-trimethyl-N'-allylhydrazinium bromide 
121 parts by weight of allyl bromide is dripped, at 30° to 35°Q into a solution 
of 60 parts by wei^t of N,N-dimetiiylhydrazine in 70 parts by weight of water. A 
soluuon of 58 parts by weight of potassium hydroxide in 100 parts by weight of water 
is subsequently added at 25°C to the resultant mixture. After two IB thi4 hours the 
aqueous solution is subjeaed in vacuo to crude distillation; after drying over caustic 
soda Uie distillate is again distilled. 85 parts by weight of N,N-dimetiiyl-N'.allylhydra- 
zine IS obtamed which is metiiylated witii metiiyl bromide in acetonitrile. Melmg point 
of the end product: 168°C (from alcohol). b i-^uiL 

The following products are obtained analogously: 
witii cr-methyallyl bromide: N,N,N-trimetiiyl-N'-(a-metiiaUyl)-hydra2inium bromide, 

widi a-chlorrajlyl bromide: N,N,N-trimetiiyl.N'-(«-chloroallyl)-hydrazinium bromide, 

Example 2 

40 parts by weight of N,N-dimethyl-N-(2-chloroethyl)-hydrazinium chloride is 
dissolved m acetonitrile] 5 parts by weight of glacial acetic acid and then 27 parts by 
weight of benzaldehyde are dripped in. The whole is heated under reflux for six hours 

^„ ^^^^^n^A '^'^^ P"'^"'=' recrystallizcd from acetone/alcohol; 

m.p. : 159°C (decomposes). ' 

The hydrazinium salt has the following formula : 
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35 



0- 



CI' 



^""^ example may be synthesized from die N.N-di- 
methylhydrazones of the corresponding carbonyl compounds by quaternization with 
the corresponding halides: 



35 
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CH, 



CH3 ^CH^ 



CH-CII=N-N-CH' 



CH-CH=N^N-CH2-CH=CI^ 

is. 



CH,-CH=N-N-CH<r 



CH,-CH«-CH= 
5 2 t 



N-N-CKCT ^ 



CH, (31, 



CH, 



gj,e m.p. 146° to 148°C 



e 



Br m.p. 64° to 65°C 



Br 



e m.p. 116°to 117=C 



m.p. 118°io 120°C 



CHj-CHg-CHg-CH-N-N-C? 



CH3 ' CHj 



Br m.p. 106° to 108°C 



CH, 
.1 ^ 



CHj- (CI^ )^-CH-CH»N-N-CH2-CH»CH2 
Cg^ CHj 

- J'* - 

CIL ^C5=N-N-Cf^-CH»CH^ 



Br m.p. 40°C 



Br' 



e m-p. 88° to 89°C 



ni.p. 162° to 163°C 



0 CH, 



CH^-CH=CH-C-N-Ns(CIIj )^ 
0 



m.p. 157° to 158°C 
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i/ryc-&4=.(cH5), 



m.p. 85° 



CH -c4-k(CH,), 
0 



ni.p. 118° to 120°C 



... , Example 3 

Adopting the procdure described in Example 2, 




CI' 



S^U^^^ '° is obtained from benzaldehyde and N,N- 

dimethyl-N-isopropylhydraziniura chloride. ' 
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EKAMPI.E 4 

126 parts by weight of N.N-dimethyl-N-isopropylhydrazinium chloride is dis- 
fnof i"/'^^™^^' 54 pam by weight of methyl foimate is added, and at 40° to 
50°C, 162 parts by weight of 30% methanolic sodium methylate solution is dripped in 

2h ^A^LllT^ ^ •'.^'l ^"""^ " ^"'^ fil^^^d. The filtrate is addmed 

witii 34 par s by weight of concentrated hydrochloric add and concentrated After 
reaygalhzation from acetone/alcohol, ±e compound has a melting potaf of 14?> S 



CH-N-NH-CHO 



01"= 
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Example 5 

nnrr, L^l'^lKi' wdght of N,N,N-trimediylhydrazinium bromide is dissolved in 225 
pans by weight of tcrt-butanol; 30 parts by wdght of methyl methacrvlaiV^and 16 
pam by weight of sodium methylate are dripped in. After hLTnglrSSs at 
SnSn. xr T product IS suaion filtered, concentrated and recrystallized from 
foSa ^ ^ """'""^ °^ 150°C and tlie folloS^ 



20 



CH, 



0 



N - N - C - C 



CI 



OR, 
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The following compounds are further examples of the active ingredients according 
to the invention: 



CH, 



CK5 CI 



3.r 



m.p. 184° to 186°C 



^ ® m.p. 172°C (decomposes) 



t 



Off, 



Br' 



CI 



CH^ 

CKj-il-NH-CHg -/ 

CH, 
^ CI 




Br 



m.p. 204'^ to 206'=C 



m.p. 183° to 185°C 



CI^-N-N=CH-CI^ 



Br' 



m.p. 173° to 175°C 



CHj-i-NH-CI^ 
CK^-CH^Br 



ra.p. 148° to liO-^C 



CH^-N-NH-CH^ '{^^ 
Clig-CaCH 



01 



e 



m.p. 169° to 171°C 



10 



m.p. 189«C 



10 



7 



1,284,304 



7 



CHj-N-NH-CHO 



^® m.p. 168^C 



The products according to the invention reduce the growth height of plants and 

may act either through the soil or througli the foliage of the plants. They may also be 

applied to the seeds before planting, 
5 The agents for regulating plant growth according to this invention may be used 5 

as solutions, emulsions, siLspensions or dusts. The form of application depends entirely 

on the purpose for which the agents are being used; in any case it should ensure a fine 

distribution of the active ingredient. 

For the preparation of solutions to be sprayed direct, the solution in water is 
10 suitable. However, hydrocarbons such as tetrahydronaphthalene and alkylated naphtha- 10 

lenes may also be used as spray liquids. Liquid hydrocarbons or hydrocarbon fractions 

having a boiling point above 150°C are preferred. 

Aqueous formulations may be prepared from emulsion concentrates, pastes or 

wettable powders by adding water. To prepare emulsions, the ingredients as such or 
15 dissolved in a solvent may be homogenized in water or organic solvents by means of 15 

wetting or dispersing agents. Concentrates which are suitable for dilution with water 

may be prepared from active ingredient, emulsifying or dispersing agent and possibly 

solvent. 

Dusts may be prepared by mixing or grinding the active ingredients with a solid 
20 carrier. The active ingredients mav be mixed with plant nutrients or with oils of 20 
vegetable or animal origin. 

The following comparative experiments, from whicli tiie mode of treaunent and 
its results are apparent, demonstrate the superiority of the compositions according 
to this invention over known active ingredients. 

25 Example 6 25 

100 grains of the wheat type "Opal" were sown in a loamy sandy soil in Neubauer 
dishes; the dishes were treated immediately after sowing with three of ±e active 
ingredients according to the invention in aqueous solution together with a wetting agent 
(polyalkylene oxide adduct) at application rates corresponding to 3 to 12 kg of active 

30 ingredient per hectare. The prior art growth retardant N-dimethyl-N-(,^-chloroethyl)- 30 
hydrazinium chloride (CMH) was used for comparison purposes in addition to un- 
treated control dishes. 

A few days after emergence of the plants a marked reduction in growth height 
compared with the control was observed which was much more pronounced in the case 

35 of the active ingredients according to the invention than in that of the standard sub- 35 
stance CMH. The differences in growth heiglit were determined after three weeks 
and are given in the following table. 
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growth height of 
Active ingredient the wheat 

application rate 

kg/ha in cm relative 



control f untreated^ 




27.3 


100 


N-dimethyl-N-(p-chlorocthyl)- 

hvHrfl7iniiim chloride TOMH^ 


3 


24.0 


88 


N-dimethyl-N-O-diloroethyl)- 

h vHr37iniTiTn chloride i CM.ri^ 


12 


22.0 


81 


N-trimethyl-N'-allylhydrazinium bromide 


3 


23.5 


86 


N-trimethyl-N'-allylhydrazinium bromide 


12 


20.5 


75 


N-trimethyl-N '-a-chloroallylhydra- 
zinium chloride 


3 


21.5 


79 


N-trimethyl-N '-a-chloroallylhydra- 
zinium chloride 


12 


19.0 


70 


N-trimethyl-N '-a-methylallylhydra- 
ziniimi bromide 


3 


20.5 


75 


N-trimethyl-N '-a-methylallylhydra- 
zinium bromide 


12 


19.0 


70 
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Example 7 

In the same way as in Example 6, grains of the rye type "Petkuser" were sown 
In this case, treatment was carried out with the same aaive ingredients in admixture 
with a nutrient (urea) but at a height of the plants of 8 to 9 cm. The effect on rvc was 
not as marked as that on wheat. Compared with the prior art active ingredient CMH 
the aaive ingredients according to this invention had a stronger aaion, as may be seen 
from the following table. 5 ^ 



Active ingredient 
application rate 



growth height 
of the rye 





kg/ha 


in cm 


relative 


control (untreated) 


— 


31.3 


100 


N-dimethyl-N-CS-chloroethvlVhvdra- 
zinium chloride (CMH) 


3 


30.5 


97 


N-dimethyl-N-(p-chloroethyl)-hydra- 
zinium chloride (CMH) 


12 


30.0 


96 


1^ uuucLuyi-iN "aiiyinyorazinium 
bromide 


3 


30.0 


96 


N-trimcthyl-N '-allylhydrazinium 
bromide 


12 


29.5 


94 


N-trimethyl-N '-a-chloroallylhydra- 
zinium chloride 


3 


29,0 


93 


N-trimethyl-N '-a-chloroallylhydra- 
zinium chloride 


12 


29.5 


94 


N-trimethyl-N '-a-methylallylhydra- 
zinium bromide 


3 


29.5 


94 


N-trimethyl-N '-a-methylallylhydra- 
zinium bromide 


12 


29.0 


93 
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WHAT WE CLAIM IS: — 

1 . A substituted hydrazine derivative having the formula 



CH, 
R - - 



N 



n 



OH, 



where R denotes an aliphatic radical of 1 to 5 carbon atoms which is attached by 
means of a carbon atom, denotes a hydrogen atom, R- denotes a substituted or 
unsubstitutcd alkenyl radical of 2 to 4 carbon atoms, or a substituted or unsubstituted 
benzyl radical, or the radical 

C-R= 



10 



o 



where RJ denotes hydrogen, or a pyridyl or a carbocyclic radical or a saturated or 
olefinicaUy unsaturated aliphatic hydrocarbon radical which is substituted by a cyano 
chloro, methoxy, ethoxy or acetoxy group, or R^ and R" together denote the radical 



20 



R^ 

= C< 



10 
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where denotes an aliphatic or cycloaliphatic radical or a monocydic aryl radical, 
and R' denotes hydrogen or may independently denote any of the radicals denoted by 
R*. and n=l and X? denotes an anion; or, in the case where R-' denotes the radical 
C— R", n may be zero and X? then denotes a unit negative charge on the nitrogen 



atom to which Br is attached. 

2. A substituted hydrazine derivative having the formula 



CK, 
R - N - 

CH, 



N 



R 



where R denotes a lower aliphatic, hnear or branched, saturated or unsaturated sub- 
stituted or unsubsiitutcd radical having at most five carbon atoms, denotes a 
10 hydrogen atom, R- denotes a substituted or unsubstiiuted lower alkenyl radical having lu 
2 to 4 carbon atoms, or a substituted or unsubsdtuted benzyl radical or the radical 
_-C--R^ R' denoting hydrogen or an alkyl radical of 1 to 4 carbon or a cycloaliphatic 

ii 

or aromadc radical or the pyridyl radical: or R^ and R^ together denote the radical 

= C< , R* denoting an aliphatic or cj'cloaliphaiic radical, or a monocyclic aryl 
R"* 

15 radical, denoting hydrogen or the same radicals as R% and R * and R* being identical 15 
or different, X denotes a non-ph\totoxic anion and n denotes one of the integers 0 

3* A substituted hydrazine derivative as claimed in claim 1 or 2 in which 
R-», if present, denotes an aliphatic or cjxloaliphatic radical. , . . i.. u 

20 4 A substituted hydrazine derivative as claimed in any preceding claim in which 20 

the radicals denoted by R, R-, R^ R' and are free from unspecified subsiituents 
other than chlorine atoms or hydrocarbon or chlorohydrocarbon radicals. 

5 A substituted hydrazme derivative as claimed in claim 1, 2 or 3 which 
contains from 5 to 21 carbon atoms and in which R and R'' are free from subsmuentr 
25 other than chlorine atoms or cyano, alkoxy, aryloxy,^alkanoyloxy, hydrocarbon or 25 

I! 

chlorohydrocarbon radicals and R- denotes the radical — C — R**. ^ 

6. A substituted hydrazine derivative as claimed in claim 4 in which R^ is a 
2-alkenyl radical of from 3 to 6 carbon atoms optionally substituted by from 1 to 3 

chlorine atoms, . ■ u- u u 

30 7. A substituted hydrazine derivative as claimed in claim 1 or 2, in which Uie 30 
radicals R, R" and R* are as specified in claim 5 or 6 except that one of the said 
radicals although still attached by means of a carbon atom contains an ether link but 
not a heterocyclic ether link. ,.,1^, jn- 

8. A substituted hydrazine as claimed m claim 1 or 2 m which and K- 

R'' 

35 together denote = C< , and R denotes a secondary' alkyl radical. 35 

9. A substituted hydrazine derivative as claimed in claim 1 or 2 and listed 
herein. 

10. N,N,N-trimethyl-N'-allylhydrazinium bromide. 

1 1, N,N,N-trimethyl-N'-(a-methallyI)-hydrazinium bromide. 

40 12 N5N,N-trimethyl-N'-(tt-chloroallyl)-hydra2inium bromide. 40 

13. A process for the preparation of a substituted hydrazine derivative as specified 
in claim 1 or 2 by alkylating an N,N,N'-trisubstitutcd hydrazine derivative, by reaction 
of an N,N,N-trisubstituted hydrazinium salt with an aldehyde, ketone, or an ester or 
other amide-forming acid derivative or by quatemisation of a hydrazonc or by inter- 

45 conversion of an inner nitrogen ylide and the corresponding hydrazinium amide salt. 45 

14. A process for the preparation of a substituted hydrazine derivative as claimed 
in claim 1 or 2 substantially as described herein. 
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15. A plant growth regulating composition comprising a solid or liquid carrier 
and a substituted hydrazine derivative as claimed in any of claims 1 to 12. 

16. ^ A plant growth regulating composition as claimed in claim 15 in which the 
carrier is an inert solid or a liquid hydrocarbon or hydrocarbon fraction having a boiling 

5 point above 150°C. 

17. A plant growth regulating composition as claimed in claim 15 in which the 
carrier comprises an oil of vegetable or animal origin, 

18. A plant growth regulating composition containing a substituted hydrazine 
derivative as claimed in claim 1 or 2 and a plant nutrient. 

10 19.^ A plant growth regulating composition containing a substituted hydrazine 

derivative as claimed in claim 1 or 2 and a wetting agent. 

20, A process for preparing a plant growth regulating composition as claimed in 
any of claims 15 to 19 which comprises mixing the active compound with a solid or 
liquid carrier. 

15 21, A process for regulating the growth of crop plants wherein the plants or the 15 

seeds or the soil in which the plants are growing or are to grow are treated with a 
hydrazine derivative as claimed in claim 1 or 2. 

22. A process as claimed in claim 21 in which the plants or seeds are cereals. 

23. A process for regulating die growrfi of crop plants substantially as described 
20 herein. 



J. Y. & G. W, JOHNSON, 
Furnival House, 
14—18 High Holborn, London WCl V 6DE. 
Chartered Patent Agents, 
Agents for the Applicants. 

Printed for Her Majesty's Stationery OflRce by the Courier Press, Leamington Spa, 1972 
Published by the Patent Office, 25 Southampton Buildings, London, WC2A lAY, from 
which copies may be obtained. 
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